, is the charge carrier.
Introduction
In cardiac muscle, Ca 2+ 
Methods and materials
Cell preparation. Ventricular myocytes were isolated from 2-to 4-month-old Wistar rats using a standard enzymatic technique. [5] Briefly, the rat was anesthetized with pentobarbital (100 mg/ kg injected IP). After testing for the suppression of reflexes, the heart was explanted via midline thoracotomy, mounted on a Langendorff system and perfused with a modified Tyrode solution. Collagenase B ($1 mg/ml, F. Hoffmann-La Roche Ltd., Switzerland), Notice that at the end of the test voltage pulse, some traces show the tail opening (pointed to by arrows) which is produced by continued channel opening under a sudden increase of the driving force upon repolarization. Panel B shows another set of representative traces of the channel activity, denoted O 2 . Importantly, the current amplitudes in the two sets of recordings are distinctively different. We plotted the amplitude histograms and best-fitted the data using the Gaussian function (Panels C and D). We then constructed the current-voltage (I-V) relationship using unitary currents calculated from the amplitude histograms (Panel E). To expand the range for I-V, we also included measurements from the tail openings obtained by stepping the membrane potential to À60 mV, À80 mV, and À120 mV. We used the I-V curve to calculate the single channel conductance, and obtained two clearly distinct conductance levels in the ventricular myocytes: 6.9 pS for O 1 and 2.9 pS for O 2 .
The O 1 group with 6.9 pS conductance was recorded in 13 out of 25 cells; the O 2 group with 2.9 pS conductance was recorded in 11 out of 25 cells, demonstrate their frequent occurrences. The reversal potential for both conductance levels occurs near +50 mV, consistent to that reported by Hess et al. [1] . We did not see transition between the two conductance levels within a single open event, nor in any of the patches for recordings as long as 20-30 min.
We also used a ramp protocol to verify the above conductance measurements. Fig. 2A shows representative traces of the single channel opening during the voltage ramp. The slope of the open events is a direct measure of the single channel conductance. This measurement is facilitated by using FPL 64176 to promote the mode-2 events with long open durations. Notice the difference in the slopes of the currents. Panel B shows the I-V relations of the single channel openings. These openings can be clearly grouped into two clusters: O 1 group and O 2 group. The average conductance value of the O 1 group is 6.5 ± 0.5 pS and of the O 2 group is 2.9 ± 1.0 pS. These two conductance levels are in close agreement with those measured in Fig. 1 .
On rare occasions we also observed three different conductance levels in a single patch. state and three for different conductance levels of the open states. The unitary current for each conductance state at À10 mV is 0.17 pA, 0.24 pA, and 0.33 pA. The two larger values correspond to the previously characterized conductance state of 2.9 pS and 0.69 pS, respectively (also see Fig. 1E ). However, the 0.17 pA value, although barely above the noise level, indicates the existence of an even smaller conductance state that is much less frequently observed (1 out of 25 cells). In an effort to catch the smaller conductance state, we used 100 mM Ba 2+ as the charge carrier to repeat the experiments. Again, we recorded two frequently occurring conductance levels of 25 pS (5 cells) and 12 pS (5 cells), but did not catch the less frequently occurring third conductance level by chance.
Discussion
Our data clearly demonstrate that multiple conductance levels of the L-type Ca 2+ channel do exist in mammalian adult ventricular myocyte with Ca 2+ as the charge carrier. We have observed two larger conductance levels and had a glimpse of a third, smaller conductance level. The two larger conductance states of 6.9 pS and 2.9 pS in 10 mM Ca 2+ correspond to the 25 pS and 12 pS states in 100 mM Ba 2+ that we recorded in the same cell preparation. In comparison to the four conductance levels reported by Gondo et al. [2] found a conductance of 6.1 pS for mode-2 opening, but an average of 3.1 pS for all openings (including the predominant mode-1 and much less frequent mode-2). They did not observe different conductance levels in mode-2 alone. It is intriguing that the second conductance level of 2.9 pS we found in mode-2 is close to the 3.1 pS value they found in mode-1 (including infrequent mode-2). We surmise whether FPL64176 (which was used in our study, but not in theirs) could prolong the lower conductance state at mode-1 to mode-2. This idea is in line with a notion proposed by McDonough et al. [9] when they found that FPL64176 increased the ionic current without affecting the gating current in the recombinant L-type Ca 2+ channel (a 1C strength is expected to affect the efficacy of CICR at local dyadic junctions and thereby affecting the excitation-contraction coupling in cardiac muscle.
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